INTRODUCTION {#sec1-1}
============

HIV-2 was first described in 1985\[[@ref1]\] and was isolated in 1986 in West Africa.\[[@ref2]\] The HIV-2 epidemic has its epicenter in West Africa, and is also found in those countries that have had historical colonial links with the region, in particular Portugal and France. It has also been reported infrequently in parts of India with previous ties to Portugal.\[[@ref3]\]

HIV-2 is associated with lower viral load levels and slower rates of CD4 decline and clinical progression compared with HIV-1;\[[@ref4][@ref5]\] 86 to 95% of people infected with HIV-2 are long-term non progressors.\[[@ref6][@ref7]\] HIV-2-infected individuals with progressive disease are less likely to respond as predictably to ART as patients with HIV-1 infection.

The choice of ART for HIV-2 differs from that for HIV-1, underscoring the importance of differentiating between HIV-1 and HIV-2 in patients at risk for HIV-2 infection. Clinical monitoring of HIV-2 is hampered by the absence of assays with Food and Drug Administration (FDA) approval for quantification of HIV-2 viral load, as well as a lack of consensus on interpretation of HIV-2 resistance testing.\[[@ref8]\] The current surveillance programs do not report the type of HIV infection. Hence, information about HIV-2 and dual infection in India is limited.

The current study was planned to find out the prevalence of HIV-2 infection at our center over a period of three years, to study the route of transmission in HIV-2 infected patients and to find out the utility of the current diagnostic algorithm in differentiating HIV types.

MATERIALS AND METHODS {#sec1-2}
=====================

Our hospital is a tertiary care referral center and offers a wide range of services for HIV patients such as counseling and testing, free antiretroviral treatment, referral services, monitoring of treatment response with CD4 cell counts, follow-up and supportive care of HIV-infected persons. A person desirous of getting tested is offered pre-test counseling and after he/she gives informed consent is tested for presence of HIV antibodies using WHO/NACO HIV testing strategy III.\[[@ref9]\] As per this strategy, a person is reported as positive for presence of HIV antibodies only if he is reactive by all three serial tests. The first test identifies the presence of HIV antibodies and the second and third test can identify and differentiate between HIV-1 and HIV-2 types.

A retrospective analysis of data of three years from April 2009 to March 2012 was carried out at our integrated counseling and testing center (ICTC) after obtaining Institutional Ethics Committee approval. All patients diagnosed as HIV infected using NACO/WHO HIV testing strategy III were included in the study for analysis. The patients were classified as HIV-1 infected (HIV-1+ 2 -), HIV-2 infected (HIV-1- 2 +) and HIV-1 and HIV-2 co-infected (HIV-1+ 2 +) based on their second and third test results. For samples which gave discordant results regarding HIV type in the second and third test, immunoblotting result from National Reference Laboratory was considered as final. Comparison between HIV-1, HIV-2 and HIV-1+2 positive groups for age, gender, route of transmission was made using chi squared test. *P* value \< 0.05 was considered as significant.

RESULTS {#sec1-3}
=======

A total of 66,708 patients were tested for the presence of HIV antibodies from April 2009 to March 2012. Of these, 5,238 (7.9%) were positive for HIV antibodies. Of those reported as positive, 7.62%, 0.14%, 0.08% and 0.004% were HIV-1 infected (HIV-1+ 2 -), HIV-2 infected (HIV-1- 2 +), HIV-1 and HIV-2 co-infected (HIV-1+ 2 +) and HIV type indeterminate (HIV-1 Indeterminate, 2+) respectively. There was no change in the prevalence of HIV types over the period of three years \[[Table 1](#T1){ref-type="table"}\].

###### 

Prevalence of HIV infection at integrated counseling and testing center, Mumbai
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Of the total positive patients, 3,406 (65%) were males and there was no statistically significant difference in HIV types as regards gender. The distribution of HIV types was not uniform across different age groups (*P* = 0.0002). Patients with HIV-2 infection were comparatively older than HIV-1 infected patients. Though the most common route of HIV-2 transmission was heterosexual (95/96), one child (1/96) did have mother to child transmission \[[Table 2](#T2){ref-type="table"}\].
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Characteristics of individuals with HIV 1, HIV 2 and HIV 1+2 infections
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The rapid kits used for HIV testing could not differentiate between the types of HIV infection (as HIV-1 or HIV-2) in 63 (1.2%) cases. On immunoblotting, 52 of these were proved to be HIV-1 infected (HIV-1+ 2−), 8 were HIV-1 and HIV-2 co-infected (HIV-1+ 2 +) and 3 were HIV type indeterminate (HIV-1 Indeterminate, 2+).

DISCUSSION {#sec1-4}
==========

Under the National AIDS Control Program (NACP) of Ministry of Health and Family Welfare, Government of India, single dose nevirapine is given to HIV-infected mother at the time of delivery to prevent mother to child transmission (MTCT) of HIV. Also, the first line of ART given under NACP consists of a combination of two nucleoside reverse transcriptase inhibitors (NRTI) and one non-nucleoside reverse transcriptase inhibitor (NNRTI).\[[@ref10]\] HIV-2 is intrinsically resistant to NNRTI such as nevirapine and efavirenz and not all protease inhibitors (PI) provide good viral suppression.\[[@ref11]\] The World Health Organization (WHO) 2010 treatment guidelines state that a triple NRTI regimen may be considered in patients with HIV-2 infection.\[[@ref12]\] The U.S. Department of Health and Human Services HIV treatment guidelines suggest starting a boosted-PI regimen\[[@ref13]\] but do not specify which drugs should be used. Hence, it is important to know the type of HIV infection before initiating ART in a patient. However, the estimation of HIV types is not usually the main objective of diagnosis or seroprevalence studies, and there are fewer data on HIV-2 than on HIV-1. Therefore, an attempt was made to find out the types of HIV infection using the existing testing algorithm.

Various authors in South and West India have reported that HIV-2 prevalence ranges from 0.3% to 2.1%.\[[@ref8][@ref14][@ref15][@ref16][@ref17][@ref18]\] Comparatively, our finding of 0.14% is low. This proves that currently a heterogenous epidemic of HIV-2 exists in India. Also, as there are hardly any studies from North and East India, a large scale multicentric study is required to find out the prevalence of HIV-2 infections in India. This can easily be done by incorporating type discriminatory tests in HIV Sentinel Surveillance (HSS) activity. HSS is conducted every year by NACO across the country to monitor the trends of HIV infection in general population and different high risk groups such as commercial sex workers, intravenous drug abusers, etc.

Studies conducted both in West Africa and India have demonstrated that HIV-2 prevalence is decreasing over a period of years.\[[@ref18][@ref19][@ref20]\] However, the prevalence of HIV-2 and dual infection seen in our study was constant over a period of three years. This may be due to the fact that we have studied the prevalence over three consecutive years whereas other authors have reported it over a gap of 7 to 10 years.

Previous studies have reported mean/median age of HIV-2 positive patients to be higher than that of HIV-1.\[[@ref8][@ref15][@ref21]\] Similar findings are observed in the present study \[[Table 2](#T2){ref-type="table"}\]. This may be due to the fact that there can be a delay in HIV-2 infected individuals seeking diagnosis and treatment because of the low transmissibility and slower disease progression of HIV-2.

HIV-2 is less infectious than HIV-1, with a five to ten fold lower rate of heterosexual transmission and a 20-30-fold lower rate of vertical transmission. This is likely to be a result of the lower level of viremia observed in HIV-2 than in HIV-1. The most common mode of transmission of HIV-2 is through heterosexual route.\[[@ref11]\] Similar findings were seen in our study. We also had one child with perinatal transmission of HIV-2. Hence, in a country like India, which relies solely on nevirapine for its MTCT in its national program, it is imperative to differentiate between HIV types.

The dynamics of interaction between HIV-1 and HIV-2 have been a matter of controversy for decades, and expertise in the area of HIV-1/HIV-2 co-infection remains limited. In geographical regions where a dual epidemic of HIV-1 and HIV-2 is ongoing, the serological reactivity to both the viruses in an infected individual may be a source of diagnostic difficulties.\[[@ref18]\] The dual seroreactivity may be due to one of the following reasons, (a) a mixed infection; (b) broad immune response against infection with a single strain of HIV-1 or HIV-2; (c) infection with a unique third virus containing epitopes common to either viruses or (d) exposure to both viruses but established infection with only one.\[[@ref22]\] Approximately one percent of positive patients in the current study were reported to be dually infected based solely on serological method. The current diagnostic algorithm does not recommend any further confirmation of dually infected patients. However, Peeters *et al*. have emphasized that the prevalence estimation based entirely on serological methods may overestimate the prevalence of dual infection as indicated in their study which showed that more than half the individuals reactive for HIV-1 and HIV-2 antibodies were only infected with HIV-1 alone.\[[@ref23]\] Dual infection can be proven only by the isolation of both viruses from the same individual or by demonstration of HIV-1 and HIV-2 proviral DNA in peripheral blood monocytes by polymerase chain reaction.\[[@ref11]\] Grez *et al*. has confirmed the existence of dual infection in India by molecular technique.\[[@ref24]\] It was a limitation of our study that we could not confirm the dual infected cases by immunoblotting or molecular technique. Hence, what we need are diagnostic tests which have enough power to discriminate between mono and dual infection and can be performed in an ICTC.

In our study, the current testing algorithms could not differentiate between HIV types in 63 samples and these had to be referred to the National reference laboratory for confirmation by Immunoblotting. Of these, three were HIV type indeterminate. Cross reactivity can occur between HIV-1 and HIV-2 during Western blot analysis because of the 40-60% homology at the nucleic acid and amino acid level leading to indeterminate observation. The dual reactivity in the Western blot may also be due to the recombination of the two viruses.\[[@ref25]\] Kannangai *et al*. have reported that the prevalence of HIV-2 is accurately estimated by the use of immunoblotting, but that of HIV-1 and -2 dual infections may be overestimated.\[[@ref26]\] However, Qiu *et al*. have reported that HIV-2 Western blot may overestimate the prevalence of HIV-2 in the population with HIV-1.\[[@ref27]\] Currently, there is no supplemental HIV-2 antibody test approved by the FDA for *in vitro* diagnostic use in the United States.\[[@ref3]\] It was a limitation of our study that we could not follow-up these three HIV type indeterminate patients. Also, in the current algorithm there is no protocol for confirming these type indeterminate samples.

The strength of our study is that it has been conducted in a large number of patients over a period of three years in a programmatic setting which reflects the operational reality of the epidemic.

CONCLUSION {#sec1-5}
==========

To conclude, it is high time to assess the exact prevalence of HIV-2 infection in our country by incorporating type differentiating assays in the HSS. As perinatal transmission of HIV-2 is also seen, different regimen for the prevention of mother to child transmission is required. Also, the current diagnostic algorithms need to be modified to diagnose and confirm mono and dual infections; otherwise we will have to face serious resistant strains of HIV-2 which will possibly pose a problem in our country in future as the present regimen given in Government ART center amounts to two effective drugs only and not exactly HAART.
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